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HEAT EXCHANGER OF VENTILATING SYSTFM 



TECHNICAL FIELD 



The present invention relates to a ventilating system for exchanging 
indoor air and outdoor air and particularly, to a heat exchanger of a ventilating 
system, capable of improving heat exchanging performance between outdoor 
air and indoor air. 



Generally, a ventilating system is a system for discharging polluted 
indoor air to the outdoor and sucking fresh outdoor air to the indoor, and the 
system includes an air cleaner for removing dust and foreign materials 
contained in the outdoor air, and a heat exchanger for transferring heat of the 
discharged indoor air to the sucked outdoor air. 

Figure 1 is a perspective view showing a conventional ventilating system. 

The ventilating system includes a case 2 which is mounted on a wall for 
dividing indoor and outdoor, blowing fans 4 and 6 which are mounted in the 
case 2, for ventilating air which is sucked and discharged, an air cleaner (not 
shown) which is installed in a portion to which the outdoor air inside the case 2 
is sucked, for cleaning the outdoor air sucked to the indoor, and a heat 
exchanger 8 which is positioned inside the case 2, for performing a heat 
exchanging operation of indoor air discharged the outdoor and outdoor air 
sucked to the indoor. 



BA C KGROUND ART 



WO 2004/051172 



PCT/KR2002/002265 



2 

Here, the case 2 is disposed in a hole formed on the wall for diving the 
indoor and outdoor, and accordingly, one side is positioned indoors and the 
other side is positioned outdoors. At this time, an outdoor suction hole 10 to 
which outdoor air is sucked and an indoor discharging hole 12 through which 
5 indoor air is discharged to the outdoor are respectively formed on the side wall 
of the case 2 positioned outdoors, and an indoor discharging hole 14 through 
which outdoor air is discharged to the indoor and an indoor suction hole 16 
through which indoor air is sucked are respectively formed on the side wall of 
the case 2 positioned indoors. 

10 The blowing fans 4 and 6 includes a discharging blowing fan 4 which is 

installed in a position connected with the outdoor discharging hole 12, for 
providing a blowing pressure for discharging the indoor air to the outdoor, and a 
suction blowing fan 6 which is installed in a position connected with the indoor 
discharging hole 14, for providing a blowing pressure for sucking the outdoor air 

15 to the indoor. 

Figure 2 is a perspective view showing a conventional heat exchanger of 
a ventilating system, and Figure 3 is a partial perspective view showing the 
conventional heat exchanger of a ventilating system. 

The conventional heat exchanger 8 includes a plurality of base plates 20 

20 which are laminated at a regular interval in a shape of a thin plate, first 

corrugation plates 22 which are respectively laminated in the spaces among the 
base plates 20, through which indoor air passes, and second corrugation plates 
24 which are respectively laminated in the base plates 20 to be mutually 
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crossed with the first corrugation plates 22 in turn, through which outdoor air 
passes. 

Here, the first and second corrugation plates 22 and 24 are curved in a 
triangular shape, and indoor and outdoor air passes to the inner and outer sides 
5 thereof, thus to mutually exchange heat. 

Such heat exchanger 8 is formed in a rectangular shape by sequentially 
laminating the first corrugation plates 22, base plates 20, and second 
corrugation plates 24. The upper and lower surfaces of the heat exchanger 8 
are respectively closed by the base plate 20, and the both side surfaces of the 
10 heat exchanger are connected with the outdoor suction hole 10 and indoor 
discharging hole 14, and outdoor air passes therethrough. Another both side 
surfaces of the heat exchanger are respectively connected with the outdoor 
discharging hole 12 and indoor suction hole 16, and indoor air passes 
therethrough. 

15 That is, as the outdoor air which passes the first corrugation plates 22 

and indoor air which passes the second corrugation plates 24 pass while being 
crossed with each other, heat exchange is performed by transferring heat of the 
indoor air through the base plates 20. 

The operation of the conventional heat exchanger for the ventilating 
20 system with the above structure will be described as follows. 

When the sucking blowing fan 6 is driven, the outdoor air, is sucked to the 
outdoor suction port 10 and is supplied to the indoor through the indoor 
discharging hole 14 by passing the first corrugation plate 22. When the 
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discharging blowing fan 4 is driven, the indoor air is sucked through the indoor 
suction hole 16 and discharged to the indoor through the outdoor discharging 
hole 12 by passing the second corrugation plate 24. 

Here, as the outdoor air passing in the first corrugation plate 22 and 
5 indoor air passing the second corrugation plate 24 flow while being crossed with 
each other, heat in the indoor air is transferred to the outdoor air through the 
base plate 20, and the outdoor air which sucked the heat of the indoor air is 
supplied to the indoor. 

As described above, since heat in the discharged indoor air is sucked to 
10 the outdoor air and discharged to the indoor, rapid temperature change of the 
indoor air can be prevented in case of operating ventilation. 

However, in the conventional heat exchanger of the ventilating system, 
the first and second corrugation plates 22 and 24 are formed in a shape of a 
plate having a corrugation of a predetermined shape, and a boundary layer S is 
15 developed as the air flowing in the first and second corrugation plates moves 
along from the inlet side to the outlet side. Therefore, heat transfer efficiency is 
degraded and indoor temperature is rapidly changed in case of ventilating since 
the outdoor air sucked to the indoor could not absorb heat in the indoor air. Also, 
energy consumption for recovering the indoor air is increased and indoor air 
20 conditioning performance is degraded. 

That is, as shown in Figure 4, particles of viscous air which flow inside a 
pipe of the first and second corrugation plates 22 and 24 stick on the surface 
contacted on a surface of the inside of the pipe when the viscous air flows on 
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the surface of the inside of the pipe. As the air gets apart from the surface of the 
inside of the pipe, the air recovers the speed and gains a speed of a free flow in 
a position at a predetermined distance from the surface of the solid material. At 
this time, as the air is get apart from the surface of the inside of the pipe, a 
5 boundary layer S is formed. 

As described above, as the air flowing on the surface of the inside of the 
pipe is processed, the boundary layer is developed and the air gets apart from 
the surface of the inside of the pipe, thus to degrade heat transfer efficiency that 
the heat of the indoor air is transferred to the outdoor air through the base plate 
10 20. 



D ISCLOSURE O F T H E IN VENTION 

Therefore, an object of the present invention is to provide a heat exchanger 
of a ventilating system, capable of improving heat transfer performance by 

15 increasing turbulence of air passing through an air path by positioning a mesh 
type air path through which outdoor and indoor air passes. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a heat exchanger of a ventilating system, including a plurality 

20 of heat exchanging plates which are laminated at a predetermined interval, a first 
heat exchange member which is laminated among the heat exchanging plates and 
is formed in a mesh type to increase turbulence of the outdoor air which flows 
while being attached on a first air path through which outdoor air passes and a 
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second heat exchange member which is laminated among the heat exchanging 
plates while being crossed with the first heat exchange member and is formed in 
a mesh type to increase turbulence of indoor air which flows while being attached 
on a second air path through which the indoor air passes. 

The heat exchanging plate is formed with an aluminum plate or paper 
materials. 

The first and second heat exchange members are positioned in a 
corrugated shape to secure the first and second air paths among the heat 
exchanging plates, and is formed with an aluminum material of the mesh type so 
that the outdoor and indoor air flowed to the first and second air paths can pass 
from the upper surface to the lower surface of the heat exchange members, or 
from the lower surface to the upper surface. 

The first and second heat exchange members are positioned just a 
predetermined angle slanted from the direction that the air flows. 

The first and second heat exchange members are positioned 30°~60° 
slanted from the direction that the air flows. 

The first and second heat exchange members are positioned in a 
corrugated shape to secure the first and second air paths among the heat 
exchanging plates, and is formed in a plate type that a plurality of through holes 
are formed therein, so that the outdoor and indoor air flowed to the first and 
second air paths can pass from the upper surface to the lower surface of the heat 
exchange members, or from the lower surface to the upper surface. 

The first and second heat exchange members are formed with aluminum 
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or paper materials. 

The first and second heat exchange members are formed with a porous 
resin film. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partially cut perspective view showing the structure of a 
general ventilating system; 

Figure 2 is a partial perspective view showing a conventional heat 
exchanger of a ventilating system; 

Figure 3 is a perspective view showing a conventional corrugation plate 
of the heat exchanger of a ventilating system; 

Figure 4 is a cross-sectional view showing a movement of the air in the 
pipe to which the conventional heat exchanger of a ventilating system is applied; 

Figure 5 is a partial perspective view showing a heat^ exchanger of a 
ventilating system in accordance with the present invention; 

Figure 6 is a partial perspective view showing a heat exchange member 
of the heat exchanger of a ventilating system in accordance with an embodiment 
of the present invention; and 

Figure 7 is a partial perspective view showing a heat exchange member 
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of the heat exchanger of a ventilating system in accordance with a second 
embodiment of the present invention. 

imnnFS for CARRYING OUT THE P REFE RRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying 
drawings. 

As the embodiment of the heat exchanger of the ventilating system in 
accordance with the present invention, there can be a plurality of them, and 
hereinafter, the most preferable one will be described. 

Figure 5 is a perspective view showing a heat exchanger of a ventilating 
system in accordance with the present invention. 

With reference to Figure 1, in the ventilating system in accordance with 
the present invention, a case 2 is mounted to penetrate a wall which divides the 
indoor and outdoor, a side surface of the case 2 is positioned outdoors and the 
other side surface is positioned indoors. Here, an outdoor suction hole 10 through 
which the outdoor air is sucked and an outdoor discharging hole 12 through which 
the indoor air is discharged are respectively formed on a side surface positioned 
at the outdoor of the case 2, and an indoor discharging hole 14 through which the 
outdoor air is discharged to the indoor and an indoor suction hole 16 through 
which the indoor air is sucked are respectively formed on a side surface 
positioned at the indoor of the case 2. 

A discharging blowing fan 4 for giving a blowing pressure for discharging 
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the indoor air to the outdoor is installed in a position connected with the outdoor 
discharging hole 12 inside the case 2, and a suction blowing fan 6 for giving a 
blowing pressure for sucking the outdoor air to the indoor is installed in a position 
connected with the indoor discharging hole 14 inside the case 2. 

An air cleaner (not shown) for removing foreign materials, dust and the 
like contained in the outdoor air is installed on the suction channel inside the case 
2, and a heat exchanger 8 for transferring heat of the discharged indoor air to the 
sucked indoor air is installed inside the case 2. 

As shown in Figure 5, the heat exchanger 8 includes a heat exchange 
plates 50 which are laminated in a thin plate shape at a predetermined interval, 
a first heat exchange member 54 which is laminated among the heat exchange 
plates 50 and has a mesh structure to prevent development of a boundary layer 
in case the outdoor air flows being attached on the first air path 52 through which 
the outdoor air passes, and a second heat exchange member 58 which is 
laminated among the heat exchange plates 50 to be crossed with the first heat 
exchange member 54 and has a mesh structure to prevent development of a 
boundary layer in case the indoor air flows being attached on the second air path 
56 through which the indoor air passes. 

First partitions 66 for preventing inflow of indoor air to the first air path 52 
are attached on the both side surfaces of the heat exchanger 8 through which the 
outdoor air passes and second partitions 68 for preventing inflow of outdoor air 
to the second air path 56 are attached on the other both side surfaces of the heat 
exchanger 8 through which the outdoor air passes. 
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It is desirable that the heat exchange plate 50 is made of materials having 
an excellent heat exchange efficiency, and as an embodiment of the plate, it can 
be formed with a thin aluminum plate or paper materials. 

The first and second heat exchange member 54 and 58 are formed in a 
same shape, are installed to be crossed with each other according to the direction 
that the air flows, and are laminated in turn. 

As shown in Figure 6, such first and second heat exchange members 54 
and 58 are positioned in a corrugated shape to secure the first and second air 
paths 52 and 56 among the heat exchange plates 50, and it is desirable that the 
members are formed with aluminum materials of a mesh type so that the outdoor 
and indoor air flowed to the first and second air paths 52 and 56 can pass from 
the upper surface to the lower surface of the heat exchange members 54 and 58, 
or from the lower surface to the upper surface. 

The heat exchange members 54 and 58 are formed a predetermined 
angle slanted from the direction that air flows. That is, the heat exchange 
members 54 and 58 are positioned an angle 9 slanted from the P direction that 
the air flows, and increase turbulence of the air passing from the upper surface 
to the lower surface of the heat exchange members 54 and 58, or from the lower 
surface to the upper surface of the heat exchange members 54 and 58, thus to 
increase heat transfer efficiency. 

Here, it is desirable that the angle 9 that the heat exchange member is 
positioned from the direction that the airflows is about 30°~60°. 
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The operation of the heat exchanger in accordance with the present 
invention will be described as follows. 

When the suction blowing fan 6 is driven, the outdoor air is sucked 
through the outdoor suction hole 10, various dusts and foreign materials are 
removed by passing the air cleaner, and the outdoor air is supplied to the indoor 
through the indoor discharging hole 14 by passing the first air path 52. When the 
discharging blowing fan 4 is driven, the indoor air is sucked through the indoor 
suction hole 16, and discharged to the outdoor through the outdoor discharging 
hole 12 by passing the second air path 56. 

Here, as the indoor air passing the first air path 52 and outdoor air 
passing the second air path 56 flow while being crossed with each other, heat 
contained in the indoor air is sucked to the outdoor air through the heat exchange 
plate 50, and the outdoor air which was completely heat exchanged is supplied 
to the indoor. 

When describing the operation of the heat exchanger 8 in more detail, as 
the indoor and outdoor air flowed to the first and second air paths 52 and 56 
passes from the upper surface to the lower surface of the heat exchange 
members 54 and 58, or from the lower surface to the upper surface, the air 
turbulence of the air is increased, thus to improve heat transfer performance by 
preventing development of the boundary layer. 

Figure 7 is a partial perspective view showing the structure of the heat 
exchanger in accordance with the second embodiment of the present invention. 

The heat exchanger in accordance with the second embodiment is 
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formed in a structure as a heat exchanger 8 described in the above embodiment, 
and formed in a plate type having a plurality of through holes 72. 

That is, the heat exchange member 70 in accordance with the second 
embodiment is formed in a corrugated plate shape at a predetermined angle with 
which a plurality of through holes 72 through which air can pass are formed. 

Here, the heat exchange member 70 is manufactured by punching a 
plurality of through holes on metal materials such as aluminum and the like, or 
paper materials. The heat exchange member can be formed with a porous resin 
film. The angle a that the heat exchange member is positioned is formed to be 
30°~60° slanted from the direction that the air flows as in the above embodiment. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather 
should be construed broadly within its spirit and scope as defined in the 
appended claims, and therefore all changes and modifications that fall within 
the metes and bounds of the claims, or equivalence of such metes and bounds 
are therefore intended to be embraced by the appended claims. 

INDUSTRIAL APPLICABILITY 

In the heat exchanger in accordance with the present invention with the 
above structure and operation, the heat exchange member has a mesh structure 
in which a plurality of holes are formed and is positioned a predetermined angle 
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slanted from the direction that the air flows. Accordingly, as the air passing 
through the first and second air paths flows from the upper surface to the lower 
surface of the heat exchange member, or from the lower surface to the upper 
surface, turbulence is generated in the flowing air, and development of the 
5 boundary layer can be restricted, thus to improve heat transfer performance. 

In addition, by the above structure, as the heat transfer performance is 
improved, energy consumption can be reduced since change of the indoor air is 
small, and more comfortable indoor environment can be made by uniformly 
maintaining indoor temperature. 
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